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(54) ACTIVE MATRIX CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a leakage current in a switching element of 
serially connecting plural transistors by connecting its one end to a data signal line 
and the other end to a pixel electrode, controlling respective transistors with gate 
signal lines independent of each other and serially connecting the transistors. 
SOLUTION: A first switching element is controlled by first second selection signal 
lines, and a second switching element is controlled by second, third selection signal 
lines. The switching element is constituted of two transistors (Tr1 and Tr2), and the 
Tr1 and Tr2 are controlled respectively by different gate signal lines. For instance, two 
gate signal lines (Xn and Zn) per row are provided (B). However, the Zn is connected 
to the gate signal line Xn+1 one row below on the outside of a matrix, and thus, the 


same voltage is applied them. 
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CLAIMS 


[Claim(s)] 

[Claim 1] The pixel electrode arranged in the shape of a matrix on a substrate, a 
selection-signal line, and the data signal line arranged so that said selection-signal 
line may be intersected, In the active-matrix circuit which has the switching element 
which connects with each of said pixel electrode, and connects with a data signal line 
the 1st switching element It is controlled by the 2nd selection-signal line which 
adjoins the 1st selection-signal line and said 1st selection-signal line. The 2nd 
switching element linked to the same data signal line as what adjoins the 1 st switching 
element and the 1 st switching element connects The active-matrix circuit 


characterized by being controlled by the 3rd selection-signal line which adjoins said 
2nd selection-signal line and said 2nd selection-signal line. 
[Claim 2] The pixel electrode arranged in the shape of a matrix on a substrate, a 
selection-signal line, and the data signal line arranged so that said selection-signal 
line may be intersected, In the active-matrix circuit which has the switching element 
which connects with each of said pixel electrode, and connects with a data signal line 
the 1 st switching element It is controlled by the 2nd selection-signal line which 
adjoins the 1st selection-signal line and said 1st selection-signal line. The 2nd 
switching element linked to the same data signal line as what adjoins the 1st switching 
element and the 1 st switching element connects The active-matrix circuit 
characterized by being controlled by the 4th selection-signal line which adjoins said 
3rd selection-signal line and said 3rd selection-signal line, and impressing the same 
signal to said 2nd selection-signal line and the 3rd selection-signal line. 
[Claim 3] The active-matrix circuit characterized by preparing the conductive 
protection-from-light layer which covered said data signal line and the 
selection-signal line, and was held in claim 1 or claim 2 at fixed potential, and forming 
capacity with this protection-from-light layer and a pixel electrode. 
[Claim 4] It is the active-matrix circuit characterized by for each of a switching 
element connecting two or more transistors to a serial in claim 1 or claim 2, being 
formed, and forming capacity between the middle part of the transistor which 
constitutes said 1st switching element, and said 2nd signal line. 
[Claim 5] The pulse which the pulse impressed to the 1st signal line has a lap in. claim 

1 on the pulse and time amount target which are impressed to the 2nd signal line, and 
is impressed to the 2nd signal line is a active-matrix circuit characterized by having a 
lap on the pulse impressed to the 3rd signal line, and a time amount target 

[Claim 6] The pulse which the pulse impressed to the 1st signal line has a lap in claim 

2 on the pulse and time amount target which are impressed to the 2nd signal line, and 
is impressed to the 3rd signal line is a active-matrix circuit characterized by having a 
lap on the pulse impressed to the 4th signal line, and a time amount target. 

[Claim 7] It is the active-matrix -circuit which, as for said 1st switching element, said 
1 st selection-signal line crosses a semi-conductor coat in claim 1 or claim 2, and is 
characterized by said 2nd switching element having the configuration in which said 
2nd selection-signal line crosses said semi-conductor coat twice [ at least ]. 
[Claim 8] It is the active-matrix circuit characterized "by being a>b when a unit pixel 
makes the aspect ratio a:b in claim 1 . 

[Claim 9] It is the active-matrix circuit characterized by being a<b when a unit pixel 
makes the aspect ratio a:b in claim 2. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a active-matrix circuit. The 
active-matrix circuit of this invention is used for a liquid crystal display etc. 
[0002] 

[Description of the Prior Art] The schematic diagram of the conventional example of a 
active-matrix display is shown in drawing 6 (A). The field surrounded with the broken 
line in drawing is a viewing area, and the transistor (Tr) single as a switching element is 
arranged in the shape of a matrix in it. When the n-th line m-th train in this matrix is 
observed, wiring linked to the source of said transistor is an image (data) signal line 
(Ym), and wiring linked to the gate electrode of said transistor is a gate (selection) 
signal line (Xn). 

[0003] Here, if its attention is paid about a switching element, said transistor will 
switch data and will drive a liquid crystal cell (LC). Auxiliary capacity (C) is used as an 
object for maintenance of image data by the capacitor for reinforcing the capacity of a 
liquid crystal cell. It is used for said transistor switching the image data of the 
electrical potential difference impressed to liquid crystal. The greatest trouble at the 
time of using a transistor as a switching element was the leakage current (leakage 
current or OFF current) in the condition (condition of not choosing) of not impressing 
the selection pulse to the gate. When the leakage current was iarge, the charges 
accumulated in a pixel electrode or auxiliary capacity decreased in number easily, and 
the display property got worse. 
[0004] 

[Problem(s) to be Solved by the Invention] The gate signal line which was made in 
view of the above-mentioned problem, connected the end to the data signal line, and 
connected the other end to the pixel electrode in the switching element which 
connected two or more transistors to the serial, and carried out mutually-independent 
[ of the control of each transistor ] performs this invention. The leakage current 
decreases by connecting a transistor to a serial. 
[0005] 

[Means for Solving the Problem] [ when the 1st of this invention has the 1st and 2nd 
switching elements which adjoined mutually and were connected to the same data 
signal line and there is the 1st thru/or 3rd three continuous gate signal line ] It is 


characterized by controlling the 1 st switching element by the 1 st and 2nd 
selection-signal lines, and controlling the 2nd switching element by the 2nd and 3rd 
selection-signal lines. 

[0006] [ when the 2nd of this invention has the 1 st and 2nd switching elements which 
adjoined mutually and were connected to the same data signal line and there is the 1st 
thru/or 4th four continuous gate signal line ] The 1st switching element is controlled 
by the 1st and 2nd selection-signal lines, the 2nd switching element is controlled by 
the 3rd and 4th selection-signal lines, and it is characterized by impressing the same 
signal to said 2nd selection-signal line and the 3rd selection-signal line. 
[0007] The circuit diagram showing the 2nd concept of this invention for the circuit 
diagram showing the 1 st concept of this invention in drawing 1 (B) again is shown in 
drawing 1 (A), respectively. The field surrounded by the dotted line in drawing shows a 
unit pixel. That is, a switching element is constituted by two transistors (Tr1 and Tr2) 
also in any of drawing 1 (A) and (B). And Tr1 and Tr2 are controlled by gate signal line 
different, respectively. In drawing 1 (B), two gate signal lines per each line (Xn and Zn) 
are formed. However, it is Zn as shown in drawing. Gate signal line Xn+1 under one line 
It connects on the outside of a matrix, namely, the same signal is impressed. 
[0008] In the 1st of this invention, and the 2nd, it is also possible to prepare auxiliary 
capacity (C) as shown in drawing 6 . However, although it was also possible to have 
formed capacity between the gate signal lines (Xn+1) which in the conventional case 
adjoin as shown in drawing 7 , in this invention, it is not desirable. It is because the 
gate signal line which adjoins a pixel electrode in this invention is a gate signal line 
which drives the pixel concerned, so there is fluctuation (it is called a through voltage 
drop) of the potential of a pixel electrode according to ON/OFF of a selection pulse. 
[0009] For this reason, as for auxiliary capacity, in this invention, forming among other 
wiring is desirable. For example, it is good to form a protection-from-light layer with a 
conductive ingredient, to hold this to fixed potential, to establish the lap of this and a 
pixel electrode, and to consider as capacity. Moreover, as shown in drawing 1 (C), 
between the part between Tr1 and Tr2 (middle part), and the gate signal line which 
controls Tr2, a lap is established and it is good also as a capacity. However, it is not 
desirable to prepare capacity between the gate signal lines which control Tr1. The 
reason is mentioned later. Although drawing 1 (C) is the case where it applies to the 
circuit of drawing 1 (A), it is applicable also like the circuit of drawing 1 (B). 
[0010] Although guided from the above argument, in the 1st of this invention, the 
pulse impressed to the 1st signal line has the pulse impressed to the 2nd signal line, 
and a time lap, and the pulse similarly impressed to the 2nd signal line has the pulse 
impressed to the 3rd signal line, and a time lap. Without the pulse impressed to the 
2nd signal line, and a time lap, the pulse impressed to the 1st signal line cannot set Trl 
and Tr2 to ON at coincidence, therefore cannot charge a pixel electrode. 
[0011] Similarly, the pulse impressed to the 1st signal line also in the 2nd of this 


invention has the pulse impressed to the 2nd signal line, and a time lap, and the pulse 
(it is the same as what is impressed to the 2nd signal line) impressed to the 3rd signal 
line has the pulse impressed to the 4th signal line, and a time lap. 
[0012] This situation is shown in drawing 2 . Drawing It sets to 2 and is Vn. The 
electrical-potential-difference condition of the gate signal line Xn of drawing 1 (A) is 
shown, and it is Dm. Data signal line Ym An electrical-potential-difference condition is 
shown. It is Vn as shown in drawing. Vn+1 and Vn+1 Vn+2 A pulse laps mutually. And 
Dm when lapping (for example, written in the pixel electrode with which D (Zn and m) 
corresponds to Pixels Zn and m, and D (Zn+1 and m) corresponds to pixel Zn+1 and 
m.) Vn+2 Dm **** — a comparison sake — Vn It wrote together by the dotted line. 
[0013] Drawing 2 (A) shows the case where it is impressed by drawing 2 (B) one by 
one [ a selection pulse ] from the bottom when a selection pulse is impressed one by 
one from a top, respectively. In the case of drawing 2 (B), it is a data signal Dm. It is 
good even if [ like drawing 2 (C) ]. the above description — the order from a top — ** 
— the order from the bottom — **, although an expression which is said was carried 
out If this is more generally expressed, the former will impress a selection pulse to the 
transistor (Tr1) linked to "data signal line previously (). that is, Tr1 serves as ON 
previously and serves as OFF — it is" method and the latter serves as a method 
"which impresses a selection pulse to the transistor (TR2) linked to a pixel electrode 
previously" (that is, Tr2 serves as ON previously and serves as OFF). 
[0014] Since capacity does not function as an auxiliary capacity when forming 
capacity between specific gate signal lines and impressing a selection pulse 
sequentially from the bottom (refer to the above for a general expression), as shown in 
drawing 1 (C), cautions are required. 

[0015] For example, the case of drawing 2 (B) is considered. Pixels Zn and m When its 
attention is paid, of course, Tr1 and Tr2 are the data D (Zn and m) which should be 
written in the pixel concerned in the condition of being ON at coincidence. Then, 
although Tr2 serves as OFF and only Tr1 maintains ON condition, data change to the 
following in that case. Of course, since Tr2 is OFF, the potential of the pixel capacity 
LC is not changed. However, the following data will be written in the auxiliary capacity 
C. Therefore, capacity C does not turn into auxiliary capacity of the pixel capacity LC. 
The same is said of the case of drawing 2 (C). 

[0016] In this invention, it is impossible to continue for all the periods whose Tr(s)1 
are in ON condition, and to continue sending the data of the pixel concerned. Tr1 is 
because it is concerned also with control of the signal of the pixel on it 
[0017] The reason it is not desirable forming capacity from the above argument 
between the gate signal lines (Xn) which control Tr1 previously can be explained. In 
such circuit arrangement, in order to avoid fluctuation of capacity C and the potential 
of the pixel electrode by association of a gate signal line, it is required to set Tr2 to 
OFF previously (namely, method which impresses a selection pulse sequentially from 


the bottom). However, even after Tr2 is set to OFF in that case. Trl is ON and the. 
signal which is not the thing of the pixel concerned is written in capacity C. Therefore,, 
capacity C is unsuitable as an auxiliary capacity, moreover, when Tr1 serves as OFF, 
the potential of capacity C is the same as the potential of a gate signal line — ** — it 
descends greatly and such a capacity is not desirable in this semantics, either. 
[0018] When impressing a selection pulse sequentially from a top, even if Tr1 serves 
as OFF previously, the potential of the capacity C in that case is the same as the 
potential of the pixel capacity LC and Tr2 is set to OFF after that, since there is 
already no exchange of a current with a data signal line, a problem is not produced at 
all. 

[0019] 
[Example] 

[Example 1] This example is explained using drawing 3 thru/or drawing 5 . Signs that 
the active-matrix circuit of this example was seen from the top face in order of the 
making process are shown in drawing 3 . Drawing 4 shows notionally the cross section 
of making processes, such as a component, wiring, etc. which constitutes the circuit 
of this example. Drawing 5 shows the circuit diagram of the active-matrix circuit of 
this example. The sectional view of drawing 4 is a notional drawing in which the making 
process of the component and wiring which does not correspond with the cross 
section of the specific part of drawing 3 , and is used by this example to the last is 
shown. 

[0020] The island-shape crystalline semi-conductor coat 1 1 is formed by the 
well-known approach on the substrate 10 which has an insulating front face. 
Furthermore, it is covered and gate dielectric film 1 2 is formed. And the gate signal 
line 1 3 is formed. ( Drawing 3 (A) and drawing 4 (A)) 

And the impurity of N type or P type is introduced into the semi-conductor coat 1 1 in 
self align by using the gate signal line 13 as a mask, and the source 14 and a drain 15 
are formed. Furthermore, the gate signal line 13 is covered and the 1st layer insulation 
object 1 6 is deposited. ( Drawing 4 (B)) 

[0021] Next, the contact hole which leads to the source 14 is formed, and the data 
signal line 1 7 is formed. Furthermore, a data signal line is covered and the 2nd layer 
insulation object 18 is deposited. ( Drawing 3 (B) and drawing 4 (C)) 
Next, the metallic protection-from-light layer 19 is formed in the field which should 
shade. ( Drawing 3 (D)) 

Furthermore, the protection-from-light layer 19 is covered and the 3rd layer 
insulation object 20 is deposited. And the 1st thru/or 3rd layer insulation object 16, 18, 
and 20 is etched, and the contact hole which reaches a drain 1 5 is formed. 
[0022] Furthermore, the pixel electrode 21 is formed with a transparent conductive 
coating. Under the present circumstances, the pixel electrode 21 is formed so that it 
may lap with the protection-from-light layer 1 9, and capacity 22 is formed with the 


protection-from-light layer 1 9 and the pixel electrode 21 .. ( Drawing 4 (D)) 

In this way, a circuit as shown in drawing 5 can be obtained. In this example, the 

capacity 22 obtained with the protection-fronrHight layer 19 (maintained at fixed 
potential at the time of use) and the pixel electrode 21 is used as an auxiliary capacity 
of pixel capacity. ( Drawing 5 ) . , 

[0023] In this example, the die length of the semi-conductor coat 1 1 is mostly 
determined by spacing of a gate signal line so that drawing 3 may also show. If spacing 
of a gate signal line is large, the semi-conductor coat 1 1 will become long inevitably, 
and resistance of a circuit will increase. Therefore, it is suitable for the circuit has the 
configuration of a pixel long in the direction which met the gate signal line and where 
spacing of a gate signal line is narrow, i.e., what. On the contrary, since spacing of a 
gate signal line is large, this example is not suitable what has the configuration of a 
pixel long in the direction which met the data signal line. 

[0024] Generally the configuration of a pixel is determined by the configuration of the 
whole screen. What has effectiveness in this example serves as a>b, when the aspect 
ratio (the ratio of width and length, i.e., the die length of the side of the direction of a 
gate-signal line,: the die length of the side of the direction of a data signal line) of 
screens, such as EDTV and HDTV, is made into a:b. An aspect ratio is the thing of 3:2 
or more, 16:9 [ for example, ], and, specifically, it is suitable for the monochromatic 
thing (for example, panel used for the display of a projection (projection) mold). 
[0025] [Example 2] This example is explained using the circuit diagram shown in 
drawing 8 (A). The production process is substantially [ as what was shown in the 
example 1 ] the same, and a sign's is [ this example ] the same. However, in circuit 
arrangement, as shown in drawing 8 (A), it is characterized by forming capacity 22 
between the 1st transistor and the 2nd transistor. And capacity is not formed 
between gate signal lines as shown in drawing 1 (C), but capacity is formed between 
the conductive films 19 for black matrices like an example 1. Thus, also in the 
prepared capacity, it can be used like the auxiliary capacity C of drawing 1 (C). 
( Drawing 8 (A)) 

[0026] Examples of arrangement, such as actual wiring of the above circuits, are 
shown in drawing 14 . The sign in drawing 1 4 is the same as the thing of an example 1 . 
As shown in drawing, the semi-conductor coat 1 1 is formed broadly and the capacity 
which used the layer insulation object as the dielectric is formed between this and the 
conductive film (not shown) formed on it. ( Drawing 14 ) 

[0027] [Example 3] This example is explained using the circuit diagram shown in 
drawing 9 . In this example, the gate signal line which controls the 1st transistor 
(transistor linked to a data signal line), and the gate signal line which controls the 2nd 
transistor (transistor linked to a pixel electrode) are separated, namely, in drawing 9 
(A), X2n, X2n+2, X2n+4, and .... are the former, and X2n+1, X2n+3, and .... are the 
latters. Similarly, in drawing 9 (B), X2n+1, X2n+3, and .... are the former, and X2n, 


X2n+2, X2n+4, and .... are the latters. For example, in the circuit shown in drawing 1 ,. 

all gate signal lines control the 1st transistor and the 2nd transistor. _ ~ „ : 

[0028] In such a circuit, as the signal impressed to a gate signal line is also shown in 
the right of the circuit diagram of drawing 9 (B) unlike what is shown in drawing 2 , the 
pulse shape impressed to the gate signal line which controls the 1st transistor differs 
from what is impressed to the gate signal line which controls the 2nd transistor. If the 
driving signal shown in drawing 9 (B) is used, after setting the 2nd transistor to OFF 
previously, in each pixel, the 1st transistor will be made with OFF. In this reverse 
actuation (the 2nd transistor is set to OFF after setting the 1st transistor to OFF), 
some charges accumulated in the 2nd transistor of ON condition move to a pixel 
electrode, and it causes [ of a pixel electrode ] potential fluctuation. 
[0029] [Example 4] This example is explained using drawing 10 (A). This example 
shows actual arrangement of the active-matrix circuit which has the circuit diagram 
of drawing 1 (B). The manufacture approach of the circuit of this example is the same 
as that of an example 1 , and the sign of drawing 1 0 (A) of it is the same as that of the 
thing of an example 1 . Drawing 10 (A) shows arrangement of wiring of a unit pixel, and 
shows the situation in the process equivalent to drawing 3 (B). In this example, it 
differs in an example 1, and two gate signal lines per line are required, and a numerical 
aperture falls. . However, since the die length of the semi-conductor coat 1 1 is not 
restricted by spacing of a gate signal line, when the aspect ratio made unsuitable in 
the example 1 is made into a:b, even if it becomes a<b, it is satisfactory in any way. 
[0030] The difference between the circuit (namely, circuit shown by drawing 1 (B)) of 
this example and the circuit (namely, circuit shown by drawing 1 (A)) of an example 1 
is explained using drawing 15 . In order to simplify, only a gate signal line and a data 
signal line are shown in drawing 1 5 , and a semi-conductor coat etc. is not shown in it. 
[0031] First, as shown in drawing 15 (A) and (B), a pixel considers an oblong (aspect 
ratio 3:1) thing, wiring (a gate signal line and data signal line) occupied to a unit pixel (it 
expresses as the rectangular head of a dotted line all over drawing) when this example 
is adopted ( drawing 15 (A)) — as compared with the case ( drawing 15 (B)) of an 
example 1 , it becomes large comparatively. For this reason, it is not desirable to apply 
this example to an oblong pixel. ( Drawing 1 5 (A), this drawing (B)) 
[0032] Next, a pixel considers a longwise (aspect ratio 1 :3) thing. The rate of wiring (a 
gate signal line and data signal line) occupied to a unit pixel (it expresses as the 
rectangular head of a dotted line all over drawing) even when this example is adopted 
( drawing 1 5 (O) does not change as a lot as the case ( drawing 1 5 (D)) of an example 
1 . On the contrary, in the thing of an example 1 , although not shown in drawing, since 
a semi-conductor coat becomes long, the resistance poses a problem. In addition, the 
rate of occupying to the unit pixel of a semi-conductor coat is also large. For this 
reason, it is not desirable to apply this example to an oblong pixel. ( Drawing 15 (C), 
this drawing (D)) 


[0033] The above longwise pixels are used for per unit picture element in the color 
panel which has three pixels corresponding to the three primary colors alsoJn the 
display panel of the usual aspect ratio 4:3. That is, in such a panel, although a unit 
picture element is a square mostly, since a unit picture element is trichotomized by 
the line writing direction, a unit pixel becomes the longwise thing of an aspect ratio 1:3. 
[0034] [Example 5] This example is explained using drawing 10 (B) and this drawing (C). 
This example develops further the active-matrix circuit which has the circuit diagram 
of drawing 1 (A). The manufacture approach of the circuit of this example is the same 
as that of an example 1 , and the sign of drawing 10 (B) of it is the same as that of the 
thing of an example 1 . Drawing 10 (B) shows arrangement of wiring of a unit pixel, and 
shows the situation in the process equivalent to drawing 3 (B). Moreover, the circuit 
diagram of a unit pixel is shown in drawing 10 (C). In addition, auxiliary capacity is 
constituted using some of conductive black matrix coats and pixel electrodes like an 
example 1. 

[0035] In this example, it is related with the 2nd switching element, and is gate signal 
line Xn+1. Much more leakage current reduction can be aimed at by considering as the 
so-called multi-gate type formed so that a semi-conductor coat might be crossed 
twice [ at least ] or more of transistor. Although drawing 10 (B) applies a multi-gate 
mold transistor in the circuit shown in drawing 1 (A), it is clear that its it is applicable 
similarly in the circuit (circuit arrangement) shown in drawing 1 (B) (or drawing 1 0 (A)). 
[0036] [Example 6] This example is shown in drawing 1 1 and drawing 12 . The 
active-matrix circuit of this example shows actual arrangement of the circuit diagram 
shown in drawing 1 (C). Signs that the active-matrix circuit of this example was seen 
from the top face in order of the making process are shown in drawing 1 1 . Drawing 1 2 
shows notionally the cross section of making processes, such as a component, wiring, 
etc. which constitutes the circuit of this example. The sectional view of drawing 12 is 
a notional drawing in which the making process of the component and wiring which 
does not correspond with the cross section of the specific part of drawing 1 1 , and is 
used by this example to the last is shown. 

[0037] On the substrate 10 which has an insulating front face, the gate signal line 13 
and it are covered and gate dielectric film 1 2 is formed. Furthermore, the island-shape 
amorphous semiconductor coat 1 1 is formed by the well-known approach. ( Drawing 
H (A) and drawing 12 (A)) 

And the semi-conductor coats 14 (source) and 15 (drain) of N type or P type are 
formed by the well-known semi-conductor coat formation approach. Here, in the part 
(left-hand side of drawing 12 ) which forms a switching element, the semi-conductor 
coats 14 and 15 are formed so that it may be divided by the gate signal line. 
Conversely, in the part (right-hand side of drawing 12 ) which forms the auxiliary 
capacity 22, it forms so that a gate signal line may be crossed. ( Drawing 1 1 (B) and 
drawing 1 2 (B)) 


[0038] Next, the data signal line 17 is formed with a well-known metal wiring formation , - 

technique. In this way, the principal part of a circuit is formed. Then, a pixel electrode 

and a protective coat are formed and it completes. ( Drawing 1 1 (C) and drawing 12 

(O) 

In this example, since the auxiliary capacity 22 is constituted by the gate signal line 13 
and the semi-conductor coat 1 5, it has the description that it is not necessary to form 
two or more layer insulation objects like an example 1 . 

[0039] [Example 7] This example is shown in drawing 8 (B) and drawing 13 . The 
production process of the active-matrix circuit of this example is substantially [ as an 
example 6 ] the same, and the same is said of the sign. This example is related with 
the example which prepares the auxiliary capacity between the gate signal lines shown 
[ in / as shown in drawing 8 (B) / for the circuit diagram / the circuit of drawing 1 (B) ] 
in drawing 1 (C). Actual arrangement is shown in drawing 13 '. That is, when some 
semi-conductor coats 1 1 lap with the gate signal line 13 (Zn), it becomes the auxiliary 
capacity 22. 
[0040] 

[Effect of the Invention] As shown above, the voltage drop of a liquid crystal cell can 
be controlled by connecting two or more thin film transistors and suitable capacity. 
This invention is effective in the application as which more advanced image display is 
required. That is, to express the very delicate shade of 256 or more gradation, 
discharge of a liquid crystal cell needs to be stopped to 1% or less among one frame. 
The conventional method ( drawing 6 ) was not a thing suitable for this purpose. 
[0041] Moreover, this invention is suitable also for the active-matrix display using the 
thin film transistor of the crystalline silicon semi-conductor suitable for the purposes, 
such as a display of a matrix especially with many line counts. It is not suitable to use 
the thin film transistor of an amorphous silicon semi-conductor by the matrix with 
many line counts, generally, since the selection time amount per line is short. However, 
it poses a problem that the thin film transistor using a crystalline silicon 
semi-conductor has many OFF currents. For this reason, the contribution also with 
this big field is possible for this invention which can reduce an OFF current. 
[0042] In an example, although detail of a making process was not given, since this 
invention relates to arrangement of a circuit, and a design, it is clear that face to apply 
the well-known various component and wiring formation approaches to this invention, 
and it is not contradictory at all. For example, it faces carrying out this invention also 
with the transistor component which has the so-called low concentration drain (LDD), 
or the transistor (for example, JP.5-1 14724A this 5- 267667) which has offset gate 
structure, and is convenient in any way. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The active-matrix circuit diagram by this invention is shown. 

[Drawing 2] The example of a drive of the active-matrix circuit by this invention is 

shown. 

[Drawing 3] The production process of the active-matrix circuit element of an 
example is shown. 

[Drawing 4] The concept of the production process of the circuit element of an 
example is shown. (Sectional view) 

[Drawing 5] The circuit diagram of the active-matrix circuit of an example is shown. 
[Drawing 6] The circuit diagram of the conventional active-matrix circuit is shown. 
[Drawing 7] The circuit diagram of the conventional active-matrix circuit is shown. 
[Drawing 8] The circuit diagram of the active-matrix circuit of an example is shown. 
[Drawing 9] The circuit diagram of the active-matrix circuit of an example is shown. 
[Drawing 10] Arrangement and the circuit diagram of the active-matrix circuit of an 
example are shown. 

[Drawing 11] The production process of the active-matrix circuit element of an 
example is shown. 

[Drawing 12] The concept of the production process of the circuit .element of an 
example is shown. (Sectional view) 

[Drawing 13] Arrangement of the active-matrix circuit of an example is shown. 
[Drawing 14] Arrangement of the active-matrix circuit of an example is shown. 
[Drawing 15] Arrangement of the active-matrix circuit of an example is shown. 
[Description of Notations] 

10 .... Substrate 

1 1 .... Semi-conductor coat 

12 .... Gate dielectric film 

13 .... Gate signal line 

14 .... Source 

15 .... Drain 

1 6 .... Insulating material between the 1 st layer 

17 .... Data signal line 

18 .... Insulating material between the 2nd layer 


1 9 .... Protection-from-light layer 

20 .... Insulating material between the 3rd layer 

21 .... Pixel electrode 

22 .... Auxiliary capacity 
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